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(57) Abstract: A white film for surface light source reflecting members, wherein at least one surface of the white film, which 
contains bubbles therein, is formed with a coated layer containing a light stabilizer. The white film suffers little age-based change in 
brightness even in prolonged use and maintains high quality images for a long time, so that it can be suitably used for members used 
for liquid crystal screen edge lights, reflecting plates for surface light source for immediate-down type lights, and reflectors. 
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<^ (57) Abstract: A white film for surface light source reflecting members, wherein at least one surface of the white film, which 

<0 contains bubbles therein, is formed with a coated layer containing a light stabilizer. The white film suffers little age-based change in 

Q brightness even in prolonged use and maintains high quality images for a long time, so that it can be suitably used for members used 

. for liquid crystal screen edge lights, reflecting plates for surface light source for immediate-down type lights, and reflectors. 
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(54) HEAT-RESISTANT TRANSLUCENT METHACRYLATE RESIN AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To obtain the subject resin having excellent heat-resistance and light- resistance and useful as a cover of 
illuminating lamp, etc., by dispersing inorganic powder, a specific ultraviolet absorber and a light-stabilizer in methyl 
methacrylate, etc., and polyfu notional unsaturated monomer, etc., and polymerizing and curing the dispersion along a mold 
surface: 

CONSTITUTION: The objective resin is produced by dispersing 0.1-5 pts.wt. of inorganic powder (e.g. aluminum hydroxide), 
0-2 pts.wt. of a benzotriazole-type ultraviolet absorber and 0-2 pts.wt. of a hindered amine-type light- stabilizer in 100 
pts.wt. of unsaturated monomers composed of 30-98wt.% of monofunctional unsaturated monomers composed mainly of 
methyl methacrylate and 2-70wt.% of polyfunctional unsaturated monomers (e.g. ethylene glycol dimethacrylate) or in 100 
pts.wt. of a syrup containing a part of the above unsaturated monomers in the form of polymer and polymerizing and curing 
the obtained dispersion along the surface of a mold. 
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Description 

The present invention relates to a reflecter used in a surface light source, and more particularly to a substrate used 
for a reflecter of a surface light source, which can obtain a bright scope when a sid light system (also called an edg 

5 light system) is employed for the surface light source as a method for illuminating a scope of a liquid crystal display or 
an electric decorative board etc. 

A back light system, wherein a display is lighted from back surface side, has been employed as a method for 
illuminating a scope of a liquid crystai display or an electric decorative board. Recently, however, a side light system, 
such as a system disclosed in JP-A-SHO 63-62104, has been broadly applied therefor, from the viewpoints of advan- 

10 tages that the system can be constituted thin and that the scope can be uniformly illuminated. In the side light system, 
halftone dots are printed on one surface of a transparent substrate having a certain thickness such as an acrylic plate, 
and a light from a light source such as a cold cathode ray tube is applied to the substrate through the edge of th 
substrate. The applied light is uniformly dispersed by the halftone dot print, and a scope having a uniform brightness 
can be obtained. Further, since the light source is disposed at a position not in the back surface side but in the edge 

15 side, the side light system can be made thinner than a back light system. 

FIG, 3 illustrates a typical side light system. A reflecter 11 (reflecting plate) is provided on one surface of a trans- 
parent light guiding plate 1 4 comprising a transparent substrate, on which halftone dots 1 5 are printed. A diffusion plate 
1 3 and a liquid crystai display 1 2 are disposed on the other surface side. A light emitted from a cold cathode ray tube 
16 is introduced through the edge of transparent light guiding plate 14 into the interior thereof. The light is uniformly 

20 dispersed by halftone dots 15, and the light reflected by reflecter 11 illuminates a scope of liquid crystal display 12 
brightly 

In such a side light system, a reflecter must be provided on the back surface side of a scope (the back surfac 
side of a transparent light guiding plate) in order to prevent an introduced light from escaping to the back side. This 
reflecter is required to be thin and to have a high reflectance property. Although a metal deposited layer such as one 

25 disclosed in JP-A-SHO 62-169105 or a white synthetic paper such as one disclosed in JP-A-SHO 63-62104 is tried to 
be used as the reflecter, the deposited layer is expensive and the synthetic paper cannot achieve a sufficiently bright 
scope. Accordingly in practice, a white polyester film in which a white pigment such as titanium oxide is added, such 
as one disclosed in JP-A-HEI 2-269382, is used as the reflecter. 

However, although the reflectance of the reflecter can be increased to some extent by using such a white polyester 

30 film whitened by adding a pigment such as titanium oxide, the increase of the reflectance is limited to an insufficient level. 

Moreover, since the pigment such as titanium oxide absorbs a light having a specific wave length, the reflectance 
in a certain area of wave length decreases. Consequently, a sufficiently bright scope cannot be obtained by using such 
a white polyester film whitened by a pigment as a reflecter. Therefore, a brighter scope is required, and a reflecter 
having a high reflectance over a broad area of wave length is strongly required. 

35 US-A-4,770,931 discloses shaped articles useful in such applications as paper substitutes comprising a continuous 

polyester phase having dispersed therein microbeads of cellulose acetate which are at least partially bordered by void 
space, the microbeads of cellulose acetate being present in an amount of about 10-30% by weight based on the weight 
of said polyester, said void space occupying about 2-50% by volume of said shaped article. Another opaque molecularly 
oriented film comprising two different polyester layers is known from US-A-4 187 113. 

40 it would be desirable to provide a reflecter for a surface light source which has a high reflectance over a broad 

area of wave length and can obtain a bright scope of a liquid crystal display or an electric decorative board when the 
surface light source is employed for the display or the board. 

According to the present invention a reflector for use in a surface light source, comprising a first white polyester 
layer (A), and a voided biaxially stretched second white polyester layer (B) containing a polyolefin, said polyester having 

45 a density of 0.5 to 1 .2 g/cm 3 and said voids having a size not greater than 100 ujti, is characterised in that said first 
layer (A) is biaxially stretched and contains 5 to 25% wt inorganic particles and the quantity of polyolefin in said second 
layer (B) is 5 to 25% wt. 

Further according to the present invention a film, in the form of a laminate, made up of a first white polyester layer 
(A), and a voided biaxially stretched second white polyester layer (B) containing a polyolefin, said polyester having a 
50 density of 0.5 to 1 .2 g/cm 3 and said voids having a size not greater than 1 00 ujti, is characterized in that said first layer 

(A) is biaxially stretched and contains 5 to 25% wt inorganic particles, the quantity of polyolefin in said second layer 

(B) is 5 to 25% wt, and said layer (B) is 5 to 25% wt, and said layers are arranged in a lamination structure of A/B or 
A/B/A, the mean reflectance of the surface of said laminated film in the range of wavelength of a light of 400 to 700 
nm being not less than 90% and the difference between the maximum and minimum reflectance in said range of 

55 wavelength being not greater than 10%. 

A reflecter used in a surface light source according to the present invention comprises a white polyester film in 
which fine voids are formed and whose apparent specific gravity is in the range of 0.5 to 1 .2. Namely, the white polyester 
film is used as a substrate of a reflecter for a surface light source. 
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In the reflector according to the present invention, fine voids ar formed in th poly ster film so that the polyester 
film has an apparent specific gravity in the range of 0.5 to 1 .2. The fine voids uniformly diffuse a light without absorbing 
a light having a specific wave length and sufficiently whiten the film. Therefor , the reflecter can hav a suffici ntly 
high reflectance over a broad area of wave length. When the reflecter having a high reflectanc is used in a surfac 
5 light source having a side light system, a bright scope easy to see can be obtained. 

Some preferred exemplary embodiments of the invention will now be described with reference to the accompanying 
drawings which are given by way of example only, and thus are not intended to limit the present invention. 

FIG. 1 is a graph showing the relationship between the wave length and the, reflectance of a white polyester film 
used as a substrate for a reflecter of a surface light source, according to an embodiment of the present invention. 
10 FIG. 2 is a graph showing the relationships between the wave lengths and the reflectances of polyester films in 

examples and comparative examples. 

FIG. 3 is a schematic sectional view of a surface light source having a side light system. 

Next, the present invention will be explained in more detail by embodiments and examples. However, the present 
invention is not restricted by the embodiments and examples. 

is The white polyester film used as a substrate for the reflecter according to the present invention must contain fine 

voids. The fine void means a void having a size of not greater than 100 um. The shape of the void is not particularly 
restricted, and the shape may be a sphere, a flat shape or so forth. If an additive such as a pigment or a color is used 
to whiten a film and increase the reflectance of the film, the additive absorbs a light with a specific wave length and 
the reflectance in a certain area of wave length decreases. In the present invention, such an absorption of light can 

20 be suppressed to an extremely low level by whitening the polyester film and increasing the reflectance of the polyest r 
film by fine voids. 

The apparent specific gravity of the white polyester film according to the present invention must be in the range 
of 0.5 to 1 .2. Since the white polyester film contains fine voids, the apparent specific gravity of the white polyester film 
decreases as compared with that of an ordinary polyester film. If the apparent specific gravity of the white polyester 

25 film is lower than 0.5, the amount of the fine voids is too much, and the film becomes too weak in strength as a substrate 
for the reflecter. Further, a film breakage is liable to occur in the film formation process. If the apparent specific gravity 
of the white polyester film is higher than 1 .2, the amount of the fine voids is too little, and a sufficiently high reflectance 
cannot be obtained and the film cannot be sufficiently whitened. Therefore, a sufficiently bright scope cannot be obtained 
when the film is used as a substrate for a reflecter of a surface light source for a liquid crystal display etc. 

30 The reflecter according to the present invention comprises the white polyester film. Namely, the white polyester 

film is used as a substrate for the reflecter. The thickness of a surface light source can be made sufficiently thin by 
using the white polyester film. Moreover, the white polyester film can be produced at a relatively low cost. Furthermore, 
since the polyester film has a high heat resistance, a high safety can be ensured even if the film is exposed to a light 
source having a relatively high temperature. 

35 in the present invention, "polyester" means a polymer obtained by the condensation polymerization of a diol and 

a dicarboxylic acid. As the. dicarboxylic acid, terephthalic acid, isophthalic acid, phthalic acid, naphthalenedicarboxylic 
acid, adipic acid, sebacic acid can be used. As the diol, ethylene glycol, trimethylene glycol, tetramethylene glycol, 
cyclohexanedimethanol can be used. More concretely, for example, polytet ram ethylene terephthalate, polyethylen - 
p-oxybenzoate, poly-1,4-cyclohexanedimethylene terephthalate, polyethylene-2,6-naphthalenedicarboxylate can be 

40 used. Of course, these polyesters may be either homopolymer or copolymer. As a component to be copolymerized, 
diol component such as diethylene glycol, neopentyl glycol or polyalkylene glycol and dicarboxylic acid such as adipic 
acid, sebacic acid, phthalic acid, isophthalic acid or 2,6-naphthalenedicarboxylic acid can be used. In the present 
invention, particularly polyethylene terephthalate is preferable from the viewpoint of water resistance, chemical resist- 
ance and durability. To the polyester, various kinds of known additives, for example, an oxidation inhibitor, an antistatic 

45 agent, etc. may be added by a volume which does not decrease the advantages according to the present invention. 

Since a white pigment has been added in order to whiten the above polyester film in the conventional method, 
increase of the reflectance of the film has been limited to a relatively low level because the particles of the pigment 
have a characteristic which absorbs a light having a specific wave length, and therefore, a sufficiently bright scope 
could not be obtained when such a film was used as a reflecter. In the present invention, however, the polyester film 

50 js whitened by forming fine voids in the interior of the film and diffusing a light by the voids. By this, a high reflectanc , 
which has not been obtained in the conventional films, can be achieved. 

The fine voids are formed by finely dispersing a polymer incompatible with a matrix material of the film, for example, 
a polyester, and stretching the film uniaxially or biaxially. When the film is stretched, a void is formed around each 
particle of the incompatible polymer. Since the formed fine voids operate to diffuse a light, the film is whitened and a 

55 high reflectance can be obtained. The incompatible polymer means a polymer which does not dissolve into a polyester. 
As such an incompatible polymer, poly-3-methylbutene-1, pofy-4-methylpentene-1 , polypropylene, polyvinyl-t-butane, 
1,4-transpoly-2,3-dimethylbutadiene, polyvinylcyclohexane, polystyrene, polyfluorostyren , cellulose acetate, cellu- 
lose propionate or polychlorotrifluoroethylene can be used. Among these polymers, polyolefine, particularly polymeth- 
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ylpentene is preferable, becaus fine voids can be easily formed when the film is stretched, and futher, since the 

polymer has a high transparency, absorption of a light by the film itself is very little and th light diffused by the voids 

substantially is not absorbed by the film. Therefore, when such a film is employed as a reflecter of a surface light 

source, a scope having a high brightness can be obtained. 
5 The content of the incompatible polymer is preferably in the range of 2 to 25 wt%. If the content is lower than the 

above range, a sufficient whitening cannot be achieved and a high reflectance cannot be obtained. If the content is 

higher than the above range, the strength of the film becomes too small. 

The index of whiteness of the film thus obtained is preferably not less than 70%, and more preferably not less than 

80%. Although a high brightness of a scope is required when the film is used as a reflecter for a surface light source, 
10 further it is also required to increase the whiteness of the scope. Therefore, the index of whiteness of the film is preferably 

as high as possible. 

' In the present invention, preferably a density lowering assistant is added to the film in order to uniformly disperse 
the incompatible polymer and form the fine voids sufficiently. Uniform fine voids can be formed by the uniform dispersion 
of the incompatible polymer, and degree of the whiteness, ultimately the reflectance can be uniform. The density low- 

1S ering assistant is a specified compound which is added together with the incompatible polymer, disperses the incom- 
patible polymer very finely, accelerates the generation of voids formed at boundary between the polyester and the 
incompatible polymer, and is effective to lower the specific gravity of the film. As a density lowering assistant for pol- 
yester, for example, polyalkylene glycol such as polyethylene glycol, methoxy poly ethylene glycol, polytetramethylene 
glycol or polypropylene glycol, or derivative thereof, or copolymer thereof such as polyethylene terephthalate-polyeth- 

20 yiene glycol or polybutylene terephthalate-polytetramethylene glycol, ethylene oxide/propylene oxide copolymer, so- 
dium dodecylbenzenesulfonic acid, sodium alkylsulfonic acid, or glyceric monostearate can be used. In the present 
invention, polyalkylene glycol, particularly polyethylene glycol, polytetramethylene glycol or a copolymer of such a 
polyalkylene glycol and a polyester is preferable. The content thereof is preferably in the range of 0.1 to 5 wt%. If the 
content is too small, the effect due to the addition of the density lowering assistant becomes too small. If the content 

25 is too large, the property of the film itself is damaged. Although the density lowering assistant may be directly added 
at a required content or it may be added to a matrix polymer of the film to make a master polymer and thereafter the 
master polymer is blended at an appropriate content so that the content of the density lowering assistant in the film is 
controlled to a required value, preferably the density lowering assistant is added after copolymerization with polyester 
Because the above-mentioned advantages due to the density lowering assistant become remarkable by adding it after 

30 copolymerization with polyester. In this case, the polyester copolymerized with the density lowering assistant may be 
different from the polyester used as a matrix of the film. Furthermore, the density lowering assistant may be mixed with 
polyester after the density lowering assistant has been added to and blended with the incompatible polymer. In such 
a case, since the density lowering assistant is added in advance to the incompatible polymer whose composition ratio 
in the film is relatively small, the density lowering assistant easily and efficiently acts the boundary between the polyester 

3$ and the incompatible polymer, and a high effect can be obtained even if the amount of addition of the density lowering 
assistant is small. 

In the present invention, the mean reflectance of the surface of the white polyester film in the range of wave length 
of a light of 400 to 700 nm is preferably not less than 90%, and further, the difference between the maximum and the 
minimum of the reflectance in the range of wave length is preferably not greater than 1 0%. This property is represented 

40 by, for example, a characteristic curve H1 shown by a continuous line in FIG. 1. Namely, the mean reflectance is not 
less than 90% in the main wave length area of 400 to 700 nm, and the difference between the maximum and the 
minimum of the reflectance in the main area is not greater than 10%. If the mean reflectance is lower than the above 
value, the scope tends to be yellow in the relatively low wave length area of the range and tends to be blue in the 
relatively high wave length area of the range when the white polyester film is used as a substrate for the reflecter of a 

45 surface light source. However, the tendency to be yellow or blue can be prevented by the high mean reflectance of not J 
less than 90%. Further, a uniform and bright scope can be obtained by suppressing the difference between the max- 
imum and the minimum of the reflectance to a small value within 10%. 

Moreover, the mean reflectance of the surface of the white polyester film in the range of wave length of a light of 
330 to 380 nm is also preferably not less than 90%. This property is represented by, for example, a characteristic curve 

50 H2 shown by a dashed line in FIG. 1 . It is possible to obtain a further bright scope by giving this property. 

In the present invention, a glossiness G-, under a condition of an angle of incidence of 60 ° and an angle of reflection 
of 60° is preferably not greater than 50%, more preferably not greater than 40%, and further more preferably not greater 
than 30%. A light introduced through an edge of a transparent light guiding plate is diffused by a halftone dot print and 
emitted toward a scope. A light leaked from the halftone dot print is reflected by a reflecter. In the reflection, if the 

55 glossiness G-, is greater than 50%, most of the reflection is a mirror reflection and the light turned by the surface of the 
reflecter is reflected again by the surface of the transparent light guiding plate. Therefore, the light cannot be emitted 
toward the scope. If such a reflection between the surface of the reflecter and the transparent light guiding plate is 
repeated, the light escapes from the edge of the light guiding plate or is absorbed by the light guiding plate. As a result, 
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a bright scope cannot be obtained. In contrast, when the glossiness G n is not great r than 50%, most of the refl ction 
at the surface of the reflecter is a diffusing refl ction, and most of th light can be emitt d toward the scope efficiently 
and without being absorbed. As a result, a scope having a high brightn ss can be obtain d. 

Further, when a glossiness under a condition of an angle of incidence of 60° and an angle of reflection of 45° is 
5 represented by G 2 and a glossiness under a condition of an angle of incidence of 60° and an angle of reflection of 75° 
is represented by G 3 , the white polyester film preferably satisfies the following equations. 

G 2 /G 1 £= 0.05 

10 

G 3 /G 1 ^ 0.05 
More preferably the following equations are satisfied. 

75 

G 2 /G 1 ^ 0.1 



G./G, ^ 0.1 

20 3 1 

Further more preferably the following equations are satisfied. 



25 <V G i * 02 

G 3 /G 1 i= 0.2 

30 As described above, as the diffusing reflection becomes intense, the scope is brighter. Namely, as the glossinesses 

G 2 and G 3 representing the intensity of the diffusing reflection become large relative to the glossiness G A representing 
the intensity of the mirror reflection, the scope is brighter. If G 2 /G 1 is less than 0.05 or G 3 /G 1 is less than 0.05, the 
diffusing reflection is insufficient and a sufficiently bright scope cannot be obtained even if G 1 is not greater than 50%. 
In the present invention, the surface roughness of the white polyester film is preferably not less than 0.1 um by 

35 center line average height Ra, and more preferably not less than 0.15 urn. The surface is preferably rough in order to 
design the surface having glossinesses such as those described above. If the surface roughness Ra is less than 0.1 
u,m, it is difficult to obtain the above glossinesses. 

Further, the ratio of the maximum height Rt and the center line average height Ra of the surface roughness Rt/Ra 
is preferably not less than 5, and more preferably not less than 1 0. The diffusing reflection can be achieved more easily 

40 and a brighter scope can be obtained in a condition where the surface roughness is averagely at a low level and greatly f -- 
rough portions exist in the surface than in a condition where the surface roughness is averagely at a high level. 

In the present invention, the white polyester film may have a lamination structure of a plurality of layers. For ex- 
ample, lamination structures of two layer structure of A/B and three layer structure of A/B/A can be employed. In such 
cases, preferably the B-layer contains fine voids and the A-layer contains inorganic particles at a content of 5 to 25 

45 wt%. More preferable content of the inorganic particles is in the range of 1 0 to 20 wt%. It is possible to achieve a high 
reflectance due to fine voids as well as to design a surface having desirable glossinesses by the lamination structure. 
Moreover, since the characteristic of the surface of the film can be maintained to be a characteristic of polyester itself, 
a good adhesive property of the surface (for example, ink adhesive property or lamination property) can be ensured. 
Furthermore, since a diffusion of light occurs at a boundary between the layers, a higher reflectance can be obtained. 

so With respect to the content of inorganic particles, if the content is less than 5 wt%, a characteristic of the surface to be 
aimed cannot be easily obtained. If the content is greater than 25 wt%, the stretching ability of the film deteriorates. 

As the material of the inorganic particles, silica and calcium carbonate are preferable. Particularly, calcium car- 
bonate is preferable. The light absorbed by calcium carbonate particles is very little, and thereby a film substrate having 
a high reflectance can be provided. Further, since calcium carbonate itself has a function which forms voids, the re- 

55 flectance can be further increased. 

As the inorganic particles to be contained, a mixture of particles having a mean particle diameter of 0.5 to 2 jam 
and particles having a mean particle diameter of 2 to 10 |im is preferable. An appropriate surface roughness and an 
appropriate diffusion of light can be obtained by the particles having a mean particle diameter of 0.5 to 2 ujti, and at 
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the same time, a sufficient diffusion of light can be achiev d by the particl s having a mean particle diamet r of 2 to 
10 jim, thereby obtaining a desirabl characteristic of the surface. 

The process for adding the particles is not particularly restrict d. Th particl s can b added in an xtrusion proc- 
ess. Alternatively, the particles may be added by coating. Ev n if the addition of the particles is carried out by coating, 
5 a bright scope can be obtained similarly to that obtained by the addition in an extrusion process. 

In the white polyester film according to the present invention, a fluorescent whitening agent may be added. When 
the film has a lamination structure, a fluorescent whitening agent is preferably added to an outermost layer. By addition 
of the fluorescent whitening agent, a white polyester film having a mean reflectance of the surface in the range of wave 
length of a light of 330 to 380 nm of not less than 90% can be obtained. As a result, a brighter scope can be obtained. 
10 The process for adding the fluorescent whitening agent is not particularly restricted. The fluorescent whitening agent 
can be added in an extrusion process. Alternatively, the fluorescent whitening agent may be added by coating. Even 
if the fluorescent whitening agent is added by coating, a bright scope can be obtained similarly to that obtained by the 
addition in an extrusion-process. As the fluorescent whitening agent, °OB-1 n produced by Eastman Corporation, "Uvitex- 
OB n produced by Ciba-Geigy Corporation, "Uvitex-MD" produced by Ciba-Geigy Corporation or M JP-Conc B produced 
is by Nihon Kagaku Kogyosho Corporation can be used. 

Next, a process for producing the film according to the present invention will be explained. However, the process 
is not particularly restricted by the following one. 

Polymethylpentene is blended as a incompatible polymer and polyethylene glycol is blended as a density lowering 
assistant, respectively, with polyethylene terephthalate: After sufficient blending and drying, the mixture is supplied to 
20 an extruder heated at a temperature of 270-300 °C. In a case where a single layer film is made by the polymer, two 
kinds of the inorganic particles having different mean particle diameters are added as aforementioned. In a case where 
a film having a lamination structure is made by the polymer, polyethylene terephthalate containing aforementioned two 
kinds of the inorganic particles having different mean particle diameters is supplied to an extruder "A", the above mixture 
is supplied to an extruder "B", and the two kinds of polymers are laminated in a lamination structure of A/B or A/B/A 
25 before entering into a T-type die or in a T-type laminating die. 

The molten sheet delivered out from the die is cooled and solidified on a drum having a temperature of 1 0-60 °C 
while applying an electrostatic charge. The sheet is introduced into a group of rollers heated at a temperature of 80-1 20 
°C, the sheet is stretched in the longitudinal direction at a draw ratio of 2-5 times during passage through the rollers, 
and thereafter, the uniaxially stretched film obtained is cooled by a group of rollers having a temperature of 20-50°C. 
30 The film is introduced into a tenter while the edges of the film are clamped by clips. In the tenter, the film is stretched 
in the transverse direction in a heated atmosphere having a temperature of 90-140 °C. Although both the draw ratios 
in the longitudinal and transverse directions are in the range of 2 to 5 times, the area ratio between the non-stretched 
sheet and the biaxially stretched film is preferably in the range of 6 to 20 times. If the area ratio is less than 6 times, 
whitening of the film is insufficient. If the area ratio is greater than 20 times, a breakage of the film is liable to occur. 
35 After stretching, a thermosetting is conducted in the tenter at a temperature of 150-240 °C in order to give a flatness 
and a dimensional stability to the biaxially stretched film. Thereafter, the film is uniformly and gradually cooled to a 
room temperature, and wound. 

The white polyester film thus obtained has a high reflectance of not less than 90% in the range of wave length of 
a light of 400 to 700 nm, and the dispersion of the reflectance in the range is very small. When the white polyester film 
40 is used as a substrate for a reflect er of a surface light source having a side light system, a bright scope and a scop 
easy to see can be obtained. Further, since the white polyester film according to the present invention has an excellent 
mean reflectance in the specified range of wave length, the film can be utilized for various uses other than a reflecter 
of a surface light source. For example, when the film is used as a receptor of a bar code printer, the contrast between 
the bar code portions and the film becomes clear, and accordingly the accuracy for reading can be increased. Further, 
45 in a usual printing, the film indicates a very clear and bright whiteness, and a clean and excellent finish can be obtained. 
Next, methods for determining and estimating the characteristics in the present invention will be explained. 

(1) Glossiness: 

The glossiness is determined using a glossiness meter of type VG-1 07 produced by Nippon Densyoku Kogyo 
Corporation, under a condition of an angle of incidence and an angle of reflection defined in JIS Z-8741 . . 

(2) Mean reflectance: 

An integrating sphere is attached to a spectrophotometer (UV-260: produced by Shimazu Seisakusyo Corpo- 
ration), a reflectance is determined in the ranges of wave length of 400 to 700 nm and 330 to 380 nm when the 
reflectance of a MgO plate is defined as 1 00%. The reflectances are read from the chart obtained at an interval 
of 5 nm, and the average value is defined as the mean reflectance. 

(3) Difference between the maximum and the minimum of the reflectance in the range of wave length of 400 to 
700 nm: 

The reflectance is determined in the range of wave length of 400 to 700 nm in the manner definedjn the above 
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item (2). The maximum valu and the minimum value of th reflectance are r ad from the chart obtained, and the 
difference between the maximum and th minimum is calculated. 

(4) Apparent specific gravity: 

Th film is cut at 100 mm x 100 mm. The thickness of the film sampl is determined at points of not less than 
5. lOpoints, using a dial gauge (No. 2109-10: produced by Mitsutoyo Seisakusyo Corporation) attached with a probe 

(No. 7002) having a diameter of 1 0 mm, and the average value "d" ujti of the thicknesses determined is calculated. 

The weight of the film sample is determined by a direct reading balance and the weight "w n g is read by a unit 
of 10" 4 g. 

The apparent specific gravity is defined by the following equation. 

10 

apparent specific gravity = w/d X 100 

(5) Brightness of scope: 

is in the device shown in FIG. 3, a halftone dot printing is performed on an acrylic plate having a thickness of 3 

mm, a film is set as reflecter 11 , and a light is applied from an edge by a fluorescent tube of 6 watts. The brightness 
of scope 1 2 is determined at 1 5 points by a brightness meter (LS-1 1 0: produced by Minolta Corporation), and th 
average value is defined as the brightness of the scope. 

(6) Color tone of scope: 

20 The color tone of a scope is determined by observation. A scope which indicates white is defined as "white", 

a scope which tends to be yellow is defined as 0 ye"ow M , and a scope which tends to be blue is defined as "blue". 

(7) Surface roughness Ra, Rt: 

The surface roughness is determined by a stylus type surface roughness tester (ET-10: produced by Kosaka 
Kenkyusyo Corporation) based on JIS B-0601 which corresponds to ISO-R-468 or DlN-4768. 
25 , (8) Mean particle diameter of inorganic particles: 

The inorganic particles are dispersed in ethanol, the particle size distribution is determined by a decanter type 
particle size distribution measuring apparatus (CAPA500: produced by Horiba Seisakusyo Corporation), and the 
mean particle diameter is calculated from the determined particle size distribution. 

30 EXAMPLES 

Preferred examples will be hereinafter explained together with some comparative examples. The resulted data of 
determination and estimation are shown in Tables 1 and 2 and FIG. 2. 

35 Example 1 (Reference Example) 

Pellets of polyethylene terephthalate, and master pellets prepared by adding polyethylene glycol having a mean 
molecular weight of 4000 to polyethylene terephthalate when the polyethylene terephthalate was polymerized, were 
vacuum dried at a temperature of 180 °C for three hours, and thereafter, the respective pellets were blended so that 

40 the content of polyethylene terephthalate was 89 wt%, the content of polyethylene glycol was 1 wt% and the content 
of polymethylpentene was 10 wt%. The mixture was supplied to an extruder heated at a temperature of 270 to 300°C, 
the mixture was melt-extruded, and the molten polymer was delivered out from a T-type die in a form of a sheet. The 
sheet was cooled and solidified by a cooling drum whose surface temperature was controlled at 25 °C. The sheet was 
introduced into a group of rollers heated at a temperature of 85 to 98 °C, the sheet was stretched in the longitudinal 

45 direction at a draw ratio of 3.4 times and thereafter the uniaxialfy stretched film was cooled by a group of rollers controlled 
at 25 °C. The film was introduced into a tenter while the edges of the film were cramped by running clips, and the film 
was stretched in the transverse direction at a draw ratio of 3.6 times in the atmosphere having a temperature of 130 
°C in the tenter. After that, the film was thermoset in the tenter at a temperature of 230 °C, the film was uniformly and 
gradually cooled to a room temperature, and thereafter, the film was wound. The thickness of the film obtained was 

50 188 iim. The characteristics of the film obtained are shown in Tables 1 and 2 and FIG. 2. As shown in Tables 1 and 2, 
the white polyester film obtained has a high brightness of scope when it is used as a substrate for a reflecter of a 
surface light source. 

Example 2 (Reference Example) 

55 

In Reference Example 1 , master pellets of a fluorescent whitening agent (OB-1 : produced by Eastman Corporation) 
wer added such that the content of the fluorescent whitening agent was 0.03 wt%. A film having a thickness of 1 88pm 
was made in a manner similar to that in Example 1 . The characteristics of the film obtained are shown in Tables 1 and 
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2 and FIG. 2. A scope brighter than that in Example 1 was achieved. 
Example 3 (Invention) 

s Pellets of polyethylene terephthalate, and master pellets prepared by adding polyethylene glycol having a mean 

molecular weight of 4000 to polyethylene terephthalate when the polyethylene terephthalate was polymerized, were 
vacuum dried at a temperature of 180 °C for three hours, and thereafter, the respective pellets were blended so that 
the content of polyethylene terephthalate was 89 wt%, the content of polyethylene glycol was 1 wt% and the content 
of polymethylpentene was 10 wt%. The mixture was supplied to an extruder "B" heated at a temperature of 270 to 

10 300°C. Pellets of polyethylene terephthalate containing calcium carbonate particles having a mean particle diameter 
of 1 .1 u.m at a content of 1 4 wt% were supplied to an extruder "A" after the pellets were dried in the same manner The 
polymers extruded by the extruders n A n and °B° were laminated to form a three layer lamination structure of A/B/A, 
and the laminated polymers were delivered out from a T-type die in a form of a sheet. The sheet was stretched in the 
same manner as that in Example 1 and a biaxialty stretched film having a thickness of 188u.m was obtained. The 

is thickness ratio of three layers of the film obtained was 1 2/1 64/1 2 um The characteristics of the film obtained are shown 
in Tables 1 and 2 and FIG. 2. A scope having a high brightness could be achieved. 

Example 4 (Invention) 

20 in Example 3, master pellets of a fluorescent whitening agent (OB-1: produced by Eastman Corporation) were 

added to the raw material to be supplied to the extruder "A" such that the content of the fluorescent whitening agent 
was 0.03 wt%. A film having a thickness of 188 urn was made in a manner similar to that in Example 3. The charac- 
teristics of the film obtained are shown in Tables 1 and 2 and FIG. 2. The reflectance of the film was increased by 
addition of the fluorescent whitening agent, and a scope brighter than that in Example 3 was obtained. 

25 

Example 5 (Invention) 

A film was made in the same manner as that in Example 3, and a corona treatment was applied to the film. A 
coating solution of a mixture of acrylic resin (Coatax: produced by Toray Industries, Inc.ysilica particles (diameter: 
30 1 u.m) /isocyanate/fluorescent whitening agent (OB-1 : produced by Eastman Corporation) whose ratio was 100/5/20/1 
was prepared by diluting the mixture with toluene/methylethy I ketone (=1/1) so that the content of the mixture was 20 
wt%. The solution thus prepared was coated onto the film by a gravure coater to form a coating layer having a thickness 
of 3 um 

The characteristics of the film obtained are shown in Tables 1 and 2 and FIG. 2. A scope having a high brightness 
35 could be achieved even by coating the fluorescent whitening agent, similarly to in Example 4. 

Comparative Example 1 

Pellets of polyethylene terephthalate, and master pellets prepared by compounding titanium dioxide particles with 
40 polyethylene terephthalate, were vacuum dried at a temperature of 1 80°C for three hours, and thereafter, the respective 
pellets were blended so that the content of titanium dioxide particles was 14 wt%. The mixture was supplied to an 
extruder and extruded molten polymer was delivered out from a T-type die in a form of a sheet. Thereafter, a film having 
a thickness of 188 u.m was made in a manner similar to that in Reference Example 1 . The characteristics of the film 
obtained are shown in Tables 1 and 2 and FIG. 2. The brightness of scope was decreased because of the absorption 
45 of light due to titanium dioxide particles. 

Comparative Example 2 

A white synthetic paper having a thickness of 200 u.m (°YUPO n FPG200: produced by Ouji Yuka Synthetic Paper 
so Corporation) was used as a reflecter. The characteristics of the paper are shown in Tables 1 and 2. A high brightness 
of scope could not be obtained by the synthetic paper. 

Example 6 (Invention) 

55 in Example 3, pellets of polyethylene terephthalate containing calcium carbonate particles having a mean particle 

diameter of 1 .1 u.m at a content of 1 4 wt% and silica particles having a mean particle diameter of 4u.m at a content of 

3 wt% were supplied to an extruder "A". A film having a thickness of 1 88 um was made in a manner similar to that in 
Example 3. The characteristics of the film obtained are shown in Tables 1 and 2. A scope brighter than that in Example 
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3 was obtained by roughening the surface of the film more than in Example 3, d cr asing the glossiness and increasing 
the diffusing reflection. 

Example 7 (Invention) 

5 

A film was made in the same manner as that in Example 3, and a corona treatment was applied to the film. A 
coating solution of a mixture of acrylic resin (Coatax: produced by Toray Industries. Inc.)/silica particles (diameter 1 
u.m) /silica particles (diameter: 4 u/n)/isocyanate/fluorescent whitening agent (OB-1: produced by Eastman Corpora- 
tion) whose ratio was 1 00/5/3/20/1 was prepared by diluting the mixture with toluene/methylethylketone (=1/1 ) so that 
10 the content of the mixture was 20 wt%. The solution thus prepared was coated onto the film by a gravure coater to 
form a coating layer having a thickness of 3 ujti. 

The characteristics of the film obtained are shown in Tables 1 and 2. A scope having a high brightness similar to 
that in Example 6 could be obtained by coating the two kinds of inorganic particles having different diameters. 

is Example 8 (Invention) 

In Example 3, dried pellets of polyethylene terephthalate was supplied to an extruder "A" and a film having a 
thickness of 188 um was made in a manner similar to that in Example 3. The characteristics of the film obtained are 
shown in Tables 1 and 2. Although a certain high brightness of scope could be obtained, a higher brightness of scope 
20 such as one in Example 3 could not be obtained because the glossiness was high and the diffusing reflection was poor. 

Example 9 (Invention) 

A film having a thickness of 188 |im was made in the same manner as that in Example 8, and a corona treatment 
25 was applied to the film. Next, the coating was performed in the same manner as that in Example 7, and a coating layer 
having a thickness of 3 jj.m was formed. The characteristics of the film obtained are shown in Tables 1 and 2. Although 
a high brightness of scope such as one in Example 8 could not be obtained by the film itself, a sufficiently high brightness 
of scope could be obtained by such a coating and increasing the diffusing reflection. 

30 Example 10 (Reference Example) 

In Example 1 , master pellets prepared by copolymerizing polytetramethylene glycol with polyethylene terephthalate 
instead of polyethylene glycol was used, and a film having a thickness of 1 88 jam was made in a manner similar to that 
in Reference Example 1. The characteristics of the film obtained are shown in Tables 1 and 2. The reflectance was 
35 increased as compared with that of Reference Example 1 , and a brighter scope could be obtained. 



TABLE 1 
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45 



50 



55 





Apparent 

specific 

gravity 


Glossiness 


Mean 

reflectance 
400-700 nm 
(%) 


Difference 

between 

maximum 

andminimum 

of reflectance 

(%) 


G1 (%) 


G2 (%) 


G3 (%) 


G2/G1 


G3/G1 


Reference 
Example 1 


0.80 


41 


5 


5 


0.12 


0.12 


93 


5 


Reference 
Example 2 


0.80 


41 


5 


5 


0.12 


0.12 


94 


5 


Example 3 


0.80 


28 


6 


I 5 


021 


0.18 


96 


4 


Example 4 


0.80 


28 


6 


5 


0.21 


0.18 


97 


4 


Example 5 


0.80 


32 


6 


5 


0.19 


0.16 


97 


4 


Comparative 
Example 1 


1.50 


58 


4 


4 


0.07 


0.07 


85 


12 
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TABLE 1 (continued) 



5 



10 



20 





Apparent 
specific 

nravitv 
yi aviiy 


Glossiness 


Mean 

reflectance 
400-700 nm 
(%) 


Diff renc 
between 
maximum 
andminimum 
of reflectance 
v /o ) 


G1 (%) 


G2 (%) 


G3 (%) 


G2/G1 


G3/G1 


Comparative 

LAal 1 1 I O 


0.79 


15 


8 


7 


0.53 


0.47 


90 


10 


Example 6 


0.80 


16 


8 


6 


0.49 


0.38 


96 


4 


Example 7 


0.80 


20 


8 


5 


0.40 


0.25 


96 


4 


Example 8 


0.83 


110 


4 


3 


0.04 


0.03 


94 


6 


Example 9 


0.83 


23 


8 


5 


0.35 


0.22 


95 


5 


Reference 
Example 10 


0.80 


40 


5 


5 


0.13 


0.13 


95 


4 



TABLE 2 



25 



40 





Mean 

reflectance 
330-380 nm 
(%) 


Surface roughness 


Brightness of 
scope (nit) 


Color tone of 
scope 


Ra (u.m) 


Rt (u.m) 


Rt/Ra (urn) 


Reference 
Example 1 


88 


0.11 


1.0 


9 


198 


white 


Reference 
Example 2 


100 


0.11 


1.0 


9 


203 


white 


Example 3 


92 


0.17 


1.9 


. 11 


201 


white 


Example 4 


102 


0.18 


1.8 


10 


205 


white 


Example 5. 


102 


0.15 


1.7 


11 


204 


white 


Comparative 
Example 1 


25 


0.10 


0.7 


7 


180 


yellow 


Comparative 
Example 2 


57 


0.55 


6.1 


11 


182 


yellow 


Example 6 


94 


0.40 


4.3 


11 


205 


white 


Example 7 


100 


0.33 


4.0 


12 


206 


white 


Example 8 


88 


0.03 


0.3 


10 


194 


yellow 


Example 9 


99 


0.33 


3.4 


10 


202 


white 


Reference 
Example 10 


90 


0.12 


1.1 


9 


202 


white 



Claims 

55 

1. A reflector for use in a surface light source, comprising a first white polyester layer (A), and a voided biaxially 
stretched second white polyester layer (B) containing a polyolefin, said polyester having a density of 0.5 to 1 .2 g/ 
cm 3 and said voids having a size not greater than 100 jim, characterised in that said first layer (A) is biaxially 
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stretched and contains 5 to 25% wt inorganic particles and the quantity of polyolefin in said second layer (B) is 5 
to 25% wt. 

2. The reflector according to claim 1 wherein, when a specular reflectivity under a condition of an angle of incidence 
of 60° and an angle of reflection of 60° is represented by G v a diffuse reflectivity under a condition of an angle of 
incidence of 60° and an angle of reflection of 45° is represented by G 2 and a diffuse reflectivity under a condition 
of an angle of incidence of 60° and an angle of reflection of 75° is represented by G 3 , said white polyester film 
satisfies the following equations: 

G 1 <; 50% 
G 2 /G 1 >0.05 

and 

G 3 /G 1 > 0.05. 

3. The reflector according to any preceding claim, wherein the surface roughness of said white polyester film is not 
less than 0.1 u.m by center line average height Ra, and the ratio of the maximum height Rt and the center line 
average height Ra of the surface roughness Rt/Ra is not less than 5. 

25 4. The reflector according to any preceding claim, wherein said polyolefine is polymethylpentene. 

5. The reflector according to any preceding claim, wherein said white polyester film contains a density lowering as- 
sistant. 

30 6. The reflector according to claim 5, wherein said density lowering assistant is polyalkylene glycol, a derivativ 
thereof or a copolymer including polyalkylene glycol or a derivative of polyalkylene glycol. 
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20 



7. The reflector according to any preceding claim, wherein said inorganic particles are calcium carbonate particles. 

35 8. The reflector according to any preceding claim, wherein said inorganic particles are a mixture of particles having 
a mean particle diameter of 0.5 to 2u.m and particles having a mean particle diameter of 2 to 1 Oum 

9. The reflector according to any preceding claim, wherein the mean reflectance of the surface of said white polyester 
film in the range of wave length of a light of 330 to 380 nm is not less than 90%. 

40 

10. The reflector according to claim 9, wherein said white polyester film has a lamination structure of a plurality of 
layers, and at least an outermost layer of the plurality of layers contains a fluorescent whitening agent. 

1 1 . The reflector according to claim 9, wherein a coating layer is provided on said white polyester film, and the coating 
45 layer contains a fluorescent whitening agent. 

12. A reflector according to any preceding claim which is in the form of a laminate of more than two layers in which 
layers of the type of said first (A) and said second (B) layer alternate. 

50 13. A film, in the form of a laminate, made up of a first white polyester layer (A), and a voided biaxially stretched second 
white polyester layer (B) containing a polyolefin, said polyester having a density of 0.5 to 1 .2 g/cm3 and said voids 
having a size not greater than 100 um characterized in that said first layer (A) is biaxially stretched and contains 
5 to 25% wt inorganic particles, the quantity of polyolefin in said second layer (B) is 5 to 25% wt, the mean reflect- 
ance of the surface of said laminated film in the range of wavelength of a light of 400 to 700 nm being not less 

55 than 90% and the difference between the maximum and minimum reflectance in said range of wavelength being 

not greater than 10%. 

14. A film according to claim 13, further comprising and additional layer of th type of th first layer such that the 
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Pat ntanspruch 

5 

1. Reflektor fur eine flachenartige Lichtquelle, der eine erste weiBe Polyesterschicht (A) und eine mit Hohlraumen 
biaxial gestreckte zweite weiBe Polyesterschicht (B) umfaBt, die Polyolefin enthalt, wobei der Polyester eine Dichte 
von 0,5 bis 1 ,2 g/cm 3 aufweist und die Hohlraume eine GroBe von nicht mehr als 1 00 u.m haben, dadurch gekenn- 
zeichnet, daB die erste Schicht (A) biaxial gestreckt ist und 5 bis 25 Gew.-% anorganische Partikel enthalt, und 

io die Menge des Polyolefins in der zweiten Schicht (B) 5 bis 25 Gew.-% betragt. 

2. Reflektor nach Anspruch 1 , wobei, wenn der regulare Reflexionsgrad bei einem Einfallswinkel von 60° und einem 
Reflexionswinkel von 60° durch dargestellt wird, der diffuse Reflexionsgrad bei einem Einfallswinkel von 60° 
und einem Reflexionswinkel von 45° durch G 2 dargestellt wird, und der diffuse Reflexionsgrad bei einem Einfalls- 

15 winkel von 60° und einem Reflexionswinkel von 75° durch G 3 dargestellt wird, der weiBe Polyesterfilm folgende 

Gleichungen erfullt: 

G 1 < 50% 

20 

G 2 /G 1 > 0,05 

und 

25 

G 3 /G 1 > 0,05. 

3. Reflektor nach einem der vorstehenden Anspruche, wobei die Oberflachenrauheit des weiBen Polyesterfilms als 
30 arithmetischer Mitten rauhwert Ra nicht weniger als 0,1 u.m betragt, und das Verhaltnis des maximalen Rauhwerts 

Rt und des arithmetischen Mitten rauhwerts Ra der Oberflachenrauheit Rt/Ra nicht weniger als 5 betragt. 

4. Reflektor nach einem der vorstehenden Anspruche, wobei das Polyolefin Polymethylpenten ist. 

35 5. Reflektor nach einem der vorstehenden Anspruche, wobei der weiBe Polyesterfilm ein Hilfsmittel zur Verringerung 
der Dichte enthalt. 

6. Reflektor nach Anspruch 5, wobei das Hilfsmittel zur Verringerung der Dichte Polyalkylenglycol, dessen Derivat 
oder ein Copolymer, das Polyalkylenglycol einschlieBt, oder ein Derivat von Polyalkylenglycol ist. 

40 

7. Reflektor nach einem der vorstehenden Anspruche, wobei die anorganischen Partikel Calciumcarbonatpartikel 
sind. 

8. Reflektor nach einem der vorstehenden Anspruche, wobei die anorganischen Partikel eine Mischung von Partikeln 
45 mit einem mittleren Partikeldurchmesser von 0,5 bis 2 u,m und Partikeln mit einem mittleren Parti keldurchmesser 

von 2 bis 10 \im sind. 

9. Reflektor nach einem der vorstehenden Anspruche, wobei der durchschnittliche Gesamtreflexionsgrad der Ober- 
flache des weiBen Polyesterfilms im Wellenlangenbereich des Lichts von 330 bis 380 nm nicht weniger als 90% 

so betragt. 

10. Reflektor nach Anspruch 9, wobei der weiBe Polyesterfilm eine Laminatstruktur aus einer Anzahl von Schichten 
hat und zumindest die auBerste Schicht der Anzahl von Schichten ein fluoreszentes, weiBfarbendes Mittel enthalt. 

55 11. Reflektor nach Anspruch 9, wobei auf dem weiBen Polyesterfilm eine Uberzugsschicht vorgesehen ist, und diese 
Uberzugsschicht ein fluoreszentes, weiBfarbendes Mittel enthalt. 

12. Reflektor nach einem der vorstehenden Anspruche, das in Form eines Laminatsin mehr als zwei Schichten vorliegt, 
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wobei sich die Schichten des Typs der ersten (A) und der zw iten Schicht (B) abwechs In. 

13. Film in Form eines Laminats bestehend aus einer ersten weiBen Polyesterschicht (A) und einer mit Hohlraumen 
biaxial gestreckten zw iten weiBen Polyesterschicht (B), die Polyolefin enthalt, wobei der Polyester eine Dichte 
von 0,5 bis 1,2 g/cm 3 aufweist und die Hohlraume eine GroBee von nicht mehr als 100 ujti haben, dadurch ge- 
kennzeichnet, daB die erste Schicht (A) biaxial gestreckt ist und 5 bis 25 Gew.-% anorganische Partikel enthalt, 
die Menge des Polyolefins in der zweiten Schicht (B) 5 bis 25 Gew.-% betragt, der durchschnittliche Gesamtrefle- 
xionsgrad der Oberflache des laminierten Films im Wellenlangenbereich des Lichts von 400 bis 700 nm nicht 
weniger als 90% betragt und der Unterschied zwischen dem maximalen und dem minimalen Gesamtreflexionsgrad 
in diesem Wellenlangenbereich nicht mehr als 10% betragt. 

14. Film nach Anspruch 13, der auBerdem eine zusatzliche Schicht des Typs der ersten Schicht umfaBt, so daB die 
zweite Schicht zwischen zwei Schichten des ersten Typs eingeschlossen ist. 



Revendications 

1. Un reflecteur pour source lumineuse plane, comportant une premiere couche blanche de polyester (A), et une 
seconde couche blanche de polyester expanse selon deux axes (B) comportant de la polyolefine, ledit polyester 
ayant une density de 0,5 a 1 ,2 g/cm 3 et lesdites expansions ayant une dimension pas plus grande que 100 jam, 
caracterise en ce que ladite premiere couche (A) est expanse^ selon deux axes et contient entre 5 et 25 % de 
son poids en particules inorganiques et la quantity de polyolefine de ladite seconde couche (B) est de 5 k 25 % 
de son poids. 

2. Le reflecteur selon la revendication 1 dans lequel, lorsqu'un pouvoir de reflexion speculaire sous un angle d'inci- 
dence de 60° et un angle de reflection de 60° est reprSsente par G 1 , un pouvoir de reflexion diffuse sous un angle 
d'incidence de 60° et un angle de reflexion de 45° est represents par G 2 et un pouvoir de reflexion diffuse sous 
un angle d'incidence de 60° et un angle de reflexion de 75° est represents par G 3 , ledit film blanc de polyester 
satisfait les equations suivantes: 

G 1 <50% 
G 2 /G 1 > 0,05 

et 

G 3 /G 1 > 0,05. 

3. Le reflecteur selon Tune quelconque des revendications precedentes, dans lequel la rugosite de la surface du dit 
film blanc de polyester n'est pas plus importante que 0,1 ujti par rugosite moyenne arithmetjique Ra, et le rapport 
de la profondeur maximum Rt sur la rugosite moyenne arithmeiJque Ra de la profondeur de rugosite de la surface, 
Rt/Ra, n'est pas plus petit que 5. 

4. Le reflecteur selon Tune quelconque des revendications precedentes, dans lequel ladite polyolefine est du poly- 
methylpentene. 

5. Le reflecteur selon Tune quelconque des revendications precedentes dans lequel ledit film blanc de polyester 
contient un adjuvant diminuant la density. 

6. Le reflecteur selon la revendication 5, dans lequel ledit adjuvant diminuant la densite est du glycol de polyaikylene, 
un derive ou un copolymere incluant du glycol polyaikylene ou un derive du glycol polyaikylene. 

7. Le reflecteur selon Tune quelconque des revendications precedentes, dans lequel lesdites particules inorganiques 
sont des particules de carbonate de calcium. 
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8. Le reflecteur selon I'une quelconque des revendications prec^d ntes, dans lequel lesdites particules inorganiques 
sont un melange de particules ayant un diametre de particul moyen de 0,5 a 2 ujti et de particules ayant un 
diametre de particule moyen d 2 a 1 0 ujti. 

9. Le reflecteur selon Tune quelconque des revendications pr6c6dentes, dans lequel la reflectance moyenne de la 
surface du dit film blanc de polyester dans une gamme de longueur d'onde de lumiere de 330 a 380 nm n'est pas 
plus petite que 90 %. 

10. Le rerlecteur selon la revcndication 9, dans lequel ledit film blanc de polyester comporte une structure laminee 
d'une plurality de couches, et au moins la couche la plus a I'exterieure de la pluralite de couches contient un agent 
blanchissant fluorescent. 

11. Le reflecteur selon la revendication 9, dans lequel une couche de revetement est prevue sur ledit film blanc de 
polyester, et la couche de revetement contient un agent blanchissant fluorescent. 

12. Un reflecteur selon I'une quelconque des revendications prec^dentes, sous une forme laminae d'au moins deux 
couches, dans lesquelles alternent des couches du type de ladite premiere couche (A) et des couches du type de 
ladite seconde couche (B). 

13. Un film, sous une forme laminae, constitue d'une premiere couche blanche de polyester (A), et d'une seconde 
couche blanche de polyester expanse selon deux axes (B) contenant de la polyolefine, ledit polyester ayant une 
density de 0,5 a 1 ,2 g/cm 3 et lesdites expansions ayant une dimension pas plus grande que 100 ujti, caracterise 
en ce que ladite premiere couche (A) est expansee selon deux axes et contient 5 a 25 % de son poids en particules 
inorganiques, la quantite de polyolefine dans ladite seconde couche (B) est de 5 a 25 % de son poids, la reflectance 
moyenne de la surface du dit film laming dans la gamme de longueur d'onde de lumiere de 400 a 700 nm n'6tant 
pas plus petite que 90 % et la difference entre la reflectance maximum et la reflectance minimum dans ladite 
gamme de longueur d'onde n'etant pas plus grande que 10 %. 

14. Un film selon la revendication 13, comportant en outre, une couche additionnelle du type de la premiere couche 
telle que la seconde couche soit comprise entre les deux couches du type de la premiere couche. 
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FIG. I 
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FIG. 2 
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